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FRIDAY, OCTOBER 23, 1863. 



ELECTION OP THE PRINCE OF WALES 
AS PRESIDENT. 

A General Meeting of the members of the 
Society was held on Thursday, the 22nd instant, 
at 4 o'clock. The members assembled at Bur- 
lington House, as the Society's House in the 
Adelphi is at present undergoing repairs. 

William Hawes, Esq., P.G.S., the Chairman 
of the Council, occupied the Chair. 

The Seoretaky having read the notice con- 
vening the meeting. 

The Chairman said : — I will commence the 
proceedings of this meeting by calling your 
attention to the fact that, at the first annual 
meeting of the Society after the lamented death 
of the Prince Consort, it was stated in the 
Council's report that we hoped to have the 
honour and advantage of the Presidency of 
His Royal Highness the Prince of Wales, so 
soon as a fitting time had elapsed since the 
death of his father. In the interval we 
elected as our President one of our oldest and 
most respected Vice-Presidents, Mr. WUliam 
Tooke, and he filled the office until recently, 
when by his death it became vacant. We then 
thought it right to take steps for ascertaining 
whether the Prince of Wales would accept the 
Presidency, if elected by the members; we 
therefore sought for and obtained the honour of 
an interview with His Royal Highness, and pre- 
sented an address, which, with His Royal High- 
ness's reply, I will now read to you : — 

To His Eoyal Highness the Prince op Wales. 
May it please yodr Royal Highness, 

We, the Council of the Society for the Encouragement 
of Arts, Manufactures, and Commerce, humbly approach 
your Royal Highness, to ask that you vpill he graciously 
pleased to become a Member of the Society, with the 
view of being elected to the office of its President. 

The Council can never forget the obligations of the 
Society to your illustrious father, who, for a period of 
eighteen years, presided over its proceedings with so much 
advantage, not only to the Society but to the country at 
large. 

The establishment of International Exhibitions, and the 
comprehensive designs for connecting education in Science 
and Art with productive industry, were among the many 
thoughtful endeavours of His Royal Highness to promote 
the welfare of his adopted country. 

The Council believe that your acceptance of this office 
will be a means of enabling your Royal Highness to pro- 



mote and extend the enlightened views of your lamented 
father for the advancement of Arts and Manufactures, 
and the benefit of Her Majesty's subjects. 
On behalf of the Council, 

WILLIAM HAWES, Chairman. 

His Royal Highness was graciously pleased to 
return the following reply : — 

Gentlemen, — I thank you for your address. It is not 
without much diffidence that I venture to take on myself 
the office that has been offered to me in so flattering a 
manner, feeling that there are so many better qualified 
for it than I can pretend to be. 

But it is the Queen's wish, being hereelf precluded from 
taking part personally in the proceedings of your Society, 
to mark, through me, the interest she feels in a body of 
which her beloved husband was so long the head. 

On my own part, I am led to entertain the hope that, 
by accepting the situation of your President, I may be better 
able to promote the great and beneficent objects which my 
dear father had so mucli at heart, and in which he was so 
zealously supported by your Society. 

Encouraged by this' hope, and having no dearer wish 
than to sissist in any way in my power towards the success 
of his great designs, 1 cannot refuse to accept the position 
so kindly offered to me. 

I am sure you will all feel that the terms in 
which His Royal Highness has expressed the 
feelings of Her Majesty, as well as his own, 
towards this Society, are most gratifying. We 
cannot see the son of so distinguished and 
illustrious a parent succeed to the chair which 
the Prince Consort filled with so much distinction 
and so much usefulness, without looking back 
to the progress of the Society, and recalling to 
mind the various Presidents who have preceded 
him. We have had the honour of being pre- 
sided over in succession by members of the 
Royal Family. His Royal Highness the Duke 
of Sussex was for many years President, and 
during his presidency the Prince Consort was 
Vice-President. He succeeded to the chair at 
the death of the Duke of Sussex. And now, 
having unfortunately lost this illustrious Prince, 
who presided over us for so long a period, 
we have come here to elect as his successor a 
young man, comparatively untried, but whose 
education has been such that we have every 
reason to believe that he inherits from his father 
the same desire to do good to the working 
classes of this country, the same desire to 
promote the encouragement of art in connection 
with manufactures, and the same anxiety to 
make himself really useful, and to foUow in 
the footsteps of his father as an earnest pro- 
moter of Arts, Science, and Literature ; and 
we hope that, some years hence, we shall be 
as proud of his Presidency as I believe we all 
are of the Presidency of his illustrious father. 
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Immediately upon receiving His Royal High- 
negfl's answer, the Council summofied this meet- 
ing. By the ordinary rules of the Society, 
before a member can be elected he must 
be proposed, and his name suspended for a 
certain period. We felt sure that you would 
agree with us, that to pass His Royal High- 
ness through such an ordeal as that, after the 
answer I have just read to you, would not be 
respectful to him, or in accordance with your 
feelings. We therefore thought it right to call 
you together, and ask you at once to suspend 
all the bye-laws relating to the election of 
members and officers, and to submit his name to 
you to be at once elected a member of the 
Society. Having done that it will be my 
duty to bring forward another proposition, that 
he be elected ovir President. In that, again, the 
Council, bearing in mind the feelings of all the 
members as well as their own, did not consider 
they would be doing their duty if they used the 
powers given to them by the bye-laws to elect a 
President till the next Annual Meeting. They, 
therefore, thought it due to you that you should 
exercise your power, that the whole body of 
members should have an opportunity of ex- 
pressing how cordially they appreciate the very 
kind and flattering terms used by His Royal 
Highness in the reply which I have just read, 
and also the gratitude we owe to Her Majesty 
for her gracioxis expression of sympathy with the 
proceedings of this Society. The first step to be 
taken is the purely formal one of suspending fbr 
this occasion the bye -laws relating to the elec- 
tion of members and officers. I will therefore 
propose ; — 

" That the bye-laws relating to the election of members 
and officers be suspended for this meeting." 

This having been unaniinously passed, 

The Chaieman proposed : — 

" That His Royal Highness the Prince of Wales be 
elected a member of this Society." 

This resolution having also been passed 
unanimously, 

The Chairman said he would next propose :— 

" That His Royal Highness (he Prince of Wales be 
elected Piesident of this Society." 

This was passed by acclamation. 

A vote of thanks to the chairman was thea 
proposed by Mr. Joseph Payne, seconded by 
Mr. Teulon, and carried unanimously. 



THE WATCH TRADE OF GENEVA.* 

It is a matter of some interest to inquire whether the 
BiaDufacture of watches in Geneva is likely to remain in 
ttf present state of depreesion, or whether, from certain 



* Tliis iafor^iation has been furnished by one of the Oeoera 
watch makers. 



causes to which it has been subject for a time, this depres- 
sion will disappear with the unfavourable circumstances 
which caused it. 

It would be almost impossible for any pei-son uncon- 
nected with watch-making to arrive at a correct view of 
the case, viz., of the great amount of industry, and of the 
vast quantity of watches which are annually manufactured 
in Geneva. The difficulty arises from various causes, but 
chiefly from this, that it is not imperative to have the 
Government stamp engraved on each watch. This mode 
of testing the exact number of watches made in the city 
would, therefore, prove erroneous, and, even if obtained, 
would not be satisfactory, as a good many case-makers and 
engravers work for Neuehatel, where they send their 
unfinished watches, which claim afterwards no other 
origin but that of Geneva, though they may have no 
right to it. 

The result of any inquiries made at the office «f the 
public taxes would be equally fallaciiius, as it is not lively 
that the real number of watches made is ever stated by 
the makers. 

The only way of getting as near the truth as possible is 
by basing your calculations upon certaiu data current 
among the manufacturers themselves, and knowing the 
number of watches which some of them produce annually, 
and the number of workmen employed by others. Jfou 
may thus arrive at the total number of watches manufaci- 
tured, which, though not an easy task, may still be 
achieved by anyone thoroughly versed in the matter, and 
not afraid of tedious researches. 

It should be observed that in such an inquiry great care 
must be taken not to mistake for Geneva manufacture the 
goods sold by those manufacturers who get all their 
watches from Neuehatel, a practice by no means uncommon. 
The city of Geneva does not manufacture one-fifth part of 
the watches which are manufactured in the Canton of 
NeucWitel; the smaU city of Chaux-derKonda aloiw 
(whfl»e inhabitants are all watchmakers), yearly maljes 
twice as many watches as Geneva does. 

After the political events which disturbed all Europe in 
1848, the trade of watch-making was thoroughly paralysed 
in Geneva, and seemed, for sowie time, past revival. Money 
aod credit were equally wanting, and the wwkinen em« 
ployed before that time in the great manufactories becam« 
SO utterly destitute that they were nearly driven to despe- 
ration. 

The Government took «very measure in their power to 
ameliiOiate this alarmipg state of things, and, seeing the 
utter hopelessness of trying to revive this particular 
branch of industry, for which there was at the time no 
market, they created the national "chantiers," where 
every citizen could find a retreat against starvation by 
becoming carpenters, roadmakers, hedgers or ditcher's, 
&o. These national " chantiers " gave work to an im- 
mense number of hands during two years. In 1850 they 
were reduced in number, from the fact tliat the trade of 
watch-making appeared to revive in some degree. The 
greater part of the manufacturers re-opened their work- 
shops, but they set to work with extreme circumspection, 
the political horizon being still very far from encouraging. 
It was then that the evil results of what had been for the 
time a means of salvation became evident. Those men 
who had left their quiet and comparatively easy work, to 
take to the trowel and spade for a certain length of time, 
and who, during that time, had, for the greater pajt, 
adopted the loose habits of common labourers, had become 
totally unfit for their former trade ; some had lost the 
taste, some the neatness of hand required for such work, 
and all were dissatisfied. It is supposed that the city of 
Geneva did not issue more than 30,000 watches in the 
year 1850. 

In 1851 the London Exhibition gave new vigour to this 
industry. The workmen took heart, and an immense 
number of watches were made ; fresh markets were 
opened ; North and South America oft'ered a vast field to 
traders ; watches were sent from Geneva to all parts of 
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Europe and elsewhere : Russia, Turkey, Egypt, were in- 
undated by them, as well as India. Not less than 
60,000 watches were manufactured in Geneva in the year 
1851. 

The years 1852 and 1858 were similar to 1851, with 
this difference, that the markets of North America having 
become more and more extensive, and their demands for 
watches more and more important, the Genevese manu- 
facturers tlirew themselves wildly upon these new hopes, 
increasing the extent of their trade to irrational limits, 
and sending their goods to America in enormous quanti- 
ti,ea. And it Is to be observed that the goods thus sent 
were not only those that Anierican merchants bought or 
ordered, but were goods sent conditionally to commis- 
sioners of whose respectability or solvency nothing what- 
ever was known to the manufacturers, who risked some- 
times their whole fortune on such frail probabilities of 
payment. Numberless agents started up in the principal 
oitiesof North America — New York, Boston, Philadelphia, 
New Orleans, and even San Francisco had their agents, 
whose demands for watches were unlimited and extra- 
vagant. 

As happens in everything of the same kind, these first 
years of success brightened the hopes of all manufacturers, 
and everyone seemed to believe that a new era was lie- 
ginning tor the prosperity, not only of Geneva, but of all 
those cities of Switzerland whose chief trade lies in 
watch-making. In 1855 an enormous number of watches 
were made and new agents set up in Paris and elsewhere, 
as they had done in America. 

We may here state that during tlie disastrous year.s 
1848-51, public banks had been created, with a view of 
affording accommodation on easier terms to those manu- 
facturers who wanted funds. Among these establish- 
ments were, the Bank of Geneva, the Caisee d'Escompte. 
the Swiss Bank, &c., which principally supported watch- 
makers ; but, unfortunately, the Caisse d'Escompte, on 
which the manufacturers had built their greatest hopes of 
renewed prosperity, soon became their ruin. The mode 
of payment lietween manufacturers and workmen under- 
went a gradual change ; payments were no longer made 
in cash ; bills and drafts were circulated to an enormous 
amouot, and the meanest workman had an account opened 
in the Swiss bank, or the Caisfe d'Escompte, where he 
could negotiate his bills. 

The Ciimean war was beginning to tell in the shape of 
scarcity of money and scarcity of demands for watches 
from the East. Goods were sent off to the American 
agents more rashly than ever ; and some manufacturers 
even had recourse to the mode of having their conditional 
accounts with these agents negotiated in public banks, at 
whatever loss to themselves, as long as they could find 
ready money to get out of their entangled affairs. 

The years 1856-57 passed in much the same manner ; but 
the " Caisse d'Kscompte," wliich had seemed to rise above 
the other banks, suddenly stopped its payments ; a great 
number of manufacturers became, consequently, embar- 
rassed, others insolvent, and all their hopes turned again, 
though in a less degree, towards America and Italy. 
Geneva and Nenchitel were struggling against each 
other for the sale of their watches; Neucliatel lowered 
its price, and shortly afterwards they sank so low that 
Neuchiltel watches were to be bought in New York for 
only 5 francs more than tjiey had cost to the maker. 

The " Comptoir d'Escompte" seemed for a time to 
replace advantageously tlie " Caisse d'Escompte," but 
again this assistance was of short duration ; a great number 
of manufacturers were beginning to slacken their way of 
working — some, out of straitened circumstances ; others, 
out of tardy prudence. America paid badly, and yet goods 
were still rashly sent to all its markets. 

In 1868-59, the Italian war did much injury to Geneva. 
American payments became still less certain. Amongst 
the manufacturers very few were able to obtain money on 
their bills from public banks ; a great many tried to sell 
off their stock, but that had become impossible. 



At NeuohStel other means of rescue were tried. The 
" Union Horologfere " was created, and a Society for the 
Exportation of Watches, both of which had agents in 
every city of Europe, in China, in India, in America, and, 
in fact, all over the world. These associations sold watches 
at such reduced prices that it was impossible to compete 
with them, inasmuch as the laws of Geneva forbid the sale 
of any watches whose gold is not in proportion of i%^, or 
18 carats ; whereas in other cities of Switzerland gold may 
be worked in an unlimited proportion to other metals, as 
no legal control is placed over it, and consequently at 
much less cost, though, of course, with a proportionate 
inferiority. 

In 1859, work was slackened to nearly the half of the 
preceding years ; in 1860, it did not come up to the third 
of the same amount ; and in that same year, 1860, the 
creation of the "warrants"* struck a deadly blow 
at a great portion of the Geneva manufacturers. In 
1861 this state of things continued. A great number of 
shops — engravers', case-makers', &c., — were compelled to 
close their doors and pay off their workmen. This was 
principally the case with those firms who worked for 
Neuch^tel. 

To sum up it may be stated that the great facility offered 
for procuring money has been the ruin of many Genevese 
watchmakers. The illusory help they found in these de- 
ceitful transactions affected others equally ; the encum- 
brances were only displaced, but not removed ; and this 
fallacious security tempted them out of the limits of all 
prudence to launch them into the most hazardous specula- 
tions. All the great markets are overflowing with Geneva 
watches. In London, New York, Paris, Constantinople, 
Odessa, St. Petersburgh, Swiss watches may be bought for 
less than their original cost to the maker ; and during 
a certain period good watches have been sold in New 
York at half-price, and even for their weight of gold. 

After having thus stated the lamentable decrease in ita 
prosperity under which Geneva has been and is still 
labouring, let us proclaim our firm belief in the complete 
and inevitable revival of that prosperity, a belief founded 
on our own experience of the subject, and on the following 
reasons : — 

1. As before stated, no Geneva watches are allowed to 
be sold except at a liigh standard of gold, which is a 
guarantee for their excellence and solidity ; and though 
an inferior price may, for the time being, allure inexpe- 
rienced buyers, still the inferiority in the goods always 
shows itself, and enhances the value of the superior 
watclies ; and this, in the end, brings tlie buyers to the 
best makers. 

2. In what is called " bad years," Geneva will, pro- 
portionately, ma^e more watches than Neuohiitel ; for 
although its prices are twice as high, the superiority of 
them is always known ; and it would be easy to prove by 



* The institution of the "warrants" — no other than the 
pawnbroking of goods — is now in Geneva entirely in the bands 
of usurers, lor the following reasons : — Formerly the Geneva 
watchmakers had very few bills in circulation ; but since the 
creation of the public banks this kind of transaction increased 
immensely, and became far too much for the means of those 
merchants and of the pnblic banks themselves who encouraged 
these transactions, because they proved beneficial to them. 
Some bankers were beginning to lend money on the security of 
the warrants, but the very fact of resorting to this means of 
procuring money proving injurious to the merchants in the opi- 
nion of their bankers, affairs of this kiad were soon done on a 
more secret footing, to avoid the discredit they entailed upon 
those who resorted to them, and money was procured by the 
warrants entirely from Jews, who lent it at a heavy per-cent- 
age. Another deplorable consequence of this system, besides 
the impossibility of answering demands for sale which it 
brought upon those who parted with most of their goods on 
such terms, has been to lower to an extreme degree the price 
of watches in Geneva, as, in cases were the goods were not 
duly redeemed, they have been sold at public auctions some- 
times for less that half-price. 
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figures that Geneva finds market for its watches more 
easily than does NeuchHtel for its inferior goods. The 
consequence of this is that, at the greatest depression of 
the trade, Geneva sufters still less than Neuchatel, and, 
consequently, preserves more strength and means to carry 
on the struggle against adverse circumstances. 

The following is the number of watches turned out by 
Geneva in the last eleven years : — 



In the year 1850 




1861 




1852 




1858 




1854 




1855 




1856 




1857 




1858 




1859 




1860 




1861 



30,000 watches 


70,000 


)l 


70,000 


„ 


80,000 


l» 


8o,ceo 




70,000 




70,000 




60,000 




60,000 




60,000 


it 


40,000 




80,000 


tt 



Total 720,000 „ 

After all, a manufacturing city which has issued so many 
watches in a space of eleven yeare, is not quite paralyzed, 
and 720,000 are large figures. There seems every reason 
to hope that Geneva will rise again ; for never, in its 
brightest days, has it issued more than 60,000 watches 
annually on an average. It will rise again, and more 
easily than may be expected by inexperienced judges, who 
are not aware of all the resources, perseverance, and elas- 
ticity of the working classes, with which a long experi- 
ence has made the writer of this acquainted, and in which 
he is fully confident for the revival of this national in- 
dustry as soon as external circumstances (which seem 
already less unfavourable) will allow fair play to the in- 
dustrious workmen and the enterprising watchmakers. 

Law on Trade Marks.— The Canton of Geneva has 
lately passed a law making it matter of prosecution to 
fraudulently use trade-marks of any kind, whatever 
may be the insignia adopted by a manufacturer. The 
adoption of a trade-mark is made optional ; the owner to 
deposit two copies of such mark with the Tribunal de 
Commerce of Geneva, and the proprietorship of it to be 
good for fifteen years, with power of renewal on making 
a second deposit. This precaution seems to be necessary, 
otherwise the parties aggrieved will not be able to lay 
their complaint before the Tribunal; for Article III. says, 
" Nul ne peut revendiquer la propridt^ exclusive d'une 
marque s'il n'a depose deux exemplaires du modfele de 
cette marque au Greffe du Tribunal de Commerce." The 
present law may be considered as resulting from the lite- 
rary and artistic Convention concluded with France at the 
end of 1858, as the XlXth Article expressly says : — 

" Les Etats Contractants ayant reconnu en outre I'utilite 
d'appliquer aux travaux de I'industrie la protection qu'ils 
octroient par la Convention actuelle si. oeux de I'ait et de 
I'esprit, consid^reiont dSsormais les marques de fabrique 
conime compris dans ces derniera, et en assimileront en 
consequence la reproduction sous tons les rapports, i, la 
contrefa9on artistique et litt^raire. 

" Les marques destinees a assurer la propriete indus- 
trielle des ressortissants de I'une ou de I'autre des Parties 
Contractantes seront disposes, en ce qui conocrne I'industrie 
Genevoise, au greff"e du Tribunal de Commerce de Paris, 
et en ee qui touche I'industrie Fran5aise, entre les mains 
de I'autoritd Genevoise chargfee par la loi de recevoir les 
depots semblables des industriels indigfenes." 

In the beginning of 1859, Geneva was willing to con- 
clude a similar Convention with England, but, at the 
time it was not responded to. There can be no doubt 
that for our watchmakers, whose names are being con- 
stantly forged, not so much, perhaps, by Geneva as Neu- 
chatel, it would be very important to be able to lay 
hold of the oHender before his own tribunals, and so 



tend to put a stop to an evil of which our people loudly 
complain. 

In order to comprehend the whole beating of the law, I 
give it as it stands in the original : — 

" Loi sur les Marques de Fabrique " (du 5 Avril, 1862). 

" Article 1. La marque de fabrique ou de commeixjeeSt 
facultatif. 

" Toutefois, la loi peut exceptionnellement la d^clardf 
obligatoire pour les produits qu'elle determine. 

" Art. 2. Sont consid^rSs comme marques de fabrique 
ou de commerce les noms sous nne forme distinctive, leg 
denominations, embl^mes, empreintes, timbres, cachets, 
vignettes, reliefs, lettres, chiffres, enveloppes, et tons 
autres signes servant & distinguer les produits d'une fab- 
rique ou les objets d'un commerce. 

" Art. 3. Nul ne peut revendiquer la propriete exclu- 
sive d'une marque s'il n'a depose deux exemplaires du 
module de oette marque au Greffe du Tribunal de Com- 
merce. 

" Art. 4. Le dep8t n'a effet que pour quinze annees. 

" La propriete de la marque peut toujours 6tre con- 
servee pour un nouveau terme de quinze annees, au moyen 
d'un nouveau depdt. 

"Art. 5. Sont considere comme coupable d'usurpa- 
tion de marque de fabrique ou de commerce : — 

" 1. Ceux qui ont contrefait une marque ou fait usage 
d'une marque contrefaite ; 

" 2. Ceux qui ont frauduleusement appose sur les pro- 
duits ou les objets de leur commerce une marque ap- 
partenant i, autrui; 

" 3. Ceux qui ont sciemment vendu ou mis en vente 
un ou plusieurs produits revgtus d'une marque contrefaite 
ou frauduleusement apposee. 

" Art 6. Peuvent etre poursuivis comme ooupables de 
la m§me usurpation :-^ 

" 1. Ceux qui, sans contrefaire une marque, en ont faite 
une imitation frauduleuse de nature k tromper I'acheteur, 
ou ont fait usage d'une marque frauduleusement imiiee ; 

" 2. Ceux qui ont fait usage d'une marque portant des 
indications propres i. tromper I'acheteur sur la nature du 
produit. 

" 3. Ceux qui ont sciemment vendu ou mis en vente 
un ou plusieurs produits revStus d'une marque frauduleuse- 
ment imitee ou portant des indications propres i, tromper 
I'acheteur sur la nature du produit. 

" Celui qui intentera une action en rertu du present 
Article devra prouver le dol ou I'intention frauduleuse du 
prevenu. 

" Art. 7. Les deiits d'usurpation de marque de fabrique 
ou de commerce seront, en ce qui concerne Taction cor- 
rectionelle, consideres comme des fails ayant pour but de 
tromper I'acheteur sur la nature de la chose vendue, et pas- 
sibles des peines prevues i, 1' Article 423 du Code Penal. 

" Art. 8. Le Parquet ne poursuivra les fails relatifs i 
I'usurpation des marques de fabrique ou de commerce que 
sur la demande des inieresses. 

" Art. 9. Les personnes dont la marque de fabrique ou 
de commerce aurait eie usurpee peuvent reclamer U 
poursuito correctionelle en adressant une plainte au Par- 
quet, ou se pourvoir simplement devant les Tribunaux 
Civils, pour obtenir des dommages-interSts proportionnes 
au tort qui leur a ete cause." 



BRITISH ASSOCIATION, NEWCASTLE, 1863. 

Ok the Railways and Locomotives of the Northebh 
District. By John Furness Tone, CE. 

The district comprised within the boundaries of the 
northern coal-field has been the seat of mining operations 
for the supply of the metropolis and the South of 
England from a period very remote as compared with the 
general opening out of the coal-fields of Wales and 
Derbyshire, and long ere the canals which were formed 
to connect the Midland coal-fields with their respective 
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markets were constructed, the produce of this coal-field 
was brought on tramroads to the Tyne, and there shipped. 
Owing to the physical configuration of the coal-fields 
of Northumberland and Durham, the mines were situated 
for the most part at considerable altitudes above the 
river Tyne, — ^being placed, as it were, on the sides of the 
valley, thereby rendering the introduction and use of the 
canal system a matter of so much difiiculty that, notwith- 
standing its general adaptability to the cheap conveyance 
of heavy loads, the produce of our northern coal mines 
continued to be led to the banks of the river on these 
tramroads long after the general introduction of the canal 
system elsewhere. 

The history of the progress of the railway system, like 
that of other great mechanical improvements, is a record of 
difficulties encountered, acting as a spur to invention, and 
eventually resulting in successful improvement; and it 
may fairly be said that to the necessities of the Newcastle 
coal trade the world is indebted for its railways. 

The early tramroads seldom exceeded two or three 
miles in length ; they were in use 260 years ago, and were 
constructed mostly of oak and beech timber ; and of this 
last extensive woods are in existence in the upper portions 
of the county of Northumberland, planted apparently 
about 120 years ago, up to which period the demands for 
timber for these tramroads had not entirely ceased. 

Wooden tramroads were in general use till about 1780, 
although cast iron rails were first used about 1770, but up 
to this time the use of cast iron rails still continues in 
some of the older private railways ; these, however, are 
now almost always replaced with wrought iron as they are 
worn out, and may soon become matters of history. 

The conversion of the wooden tramroads into iron ones 
was the first great step in the improvement of railways 
which (after the introduction of wrought iron rails in 
1820) assumed their present shape, bo far as the general 
principles of construction were concerned. 

So completely has this country now been intersected 
with railways, public and private, that on an area of about 
66S square miles, comprised in the northern coal-field, 
there are only 122 square miles, or about one-fifth of the 
whole, at a greater distance than one mile, and only 221 
square miles, or one-third of the whole, at a greater 
distance than half-a-mile,from a railway, public or private. 
The total length of the private railways in the entire 
district is 287 miles ; the public railways constructed for 
the more immediate service of the district, and exclusive of 
main lines as under, comprise 387miles ; making together 
674 mUes. 

The foregoing mileage of public railways is exclusive of 
those portions which have been constructed for more 
general purposes, and which, as before mentioned, have 
not both of their termini within the district, thus exclud- 
ing from the calculation the main line from Darling- 
ton to Berwick, the Newcastle and Carlisle, South Dur- 
ham and Lancashire, Border Counties and Wansbeck 
Railways. 

The complete reticulation of the district by means of 
these railways will be understood from the circumstance 
that within the actual limits of the coal-field itself, com- 
prising about 666 square miles, there are (including all 
lines general and local) 609 miles of railway, occupying 
about 6,000 acres of land, being nearly one mile of railway 
for each square mile of surface of the northern coal-field, 
in addition to the 1,300 miles of underground railway, 
as estimated by Messrs. Wood and Taylor, in their paper 
which has been already read on this occasion. 

Previous to the introduction of tramroads, the old pack- 
horse conveyed 3 cwt., at three miles per hour, and 
travelled on an average about eight miles with his load. 

The cost of this mode of conveyance was about l^d. per 
ewt. per mile, or 30d. per ton per mile. 

The introduction of macadamised roads increased the 
horse load from 3 owt. to 18 cwt., and with the same 
mileage performed, the 30d. was reduced to 8Jd. per ton 
per mile. 



On the early wooden tramroads a horse averaged a load 
of two tons, further reducing the cost of haulage to 3|d. 
per ton per mile. 

The immediate cost of actual haulage on private rail- 
ways, exclusive of interest and capital on waggons aS 
before, in cases where horses, inclines, and fixed engines 
are intermixed, as circumstances require, and with 
quantities varying from 80,000 to 160,000 tons per annum, 
is found to amount to 0-7d. per ton per mile. 

The cost by leading with a locomotive engine, costing 
38s. per day, and with a load of 126 tons net on the 
ordinary local railways of the North of England, and in 
gradients reaching up to 1 in 100, travelling with a load 
about thirty-five miles per day, exclusive also of interest of 
engine and railway, and of waggons as before, amounts 
to about O'lld. per ton per mile. 

And on first-class gradients, and under most favourable 
circumstances, with loads of 350 tons, a mileage of 60 pay- 
able miles, at a cost of 48s. per day, this haulage may 
possibly be reduced to 0.03d. per ton per mile, but this 
can but rarely be maintained in actual working. 

Taking even 0"1 of a penny as being the cost of 
the mechanical effect required to lead a ton of coals on a 
railway by locomotives, we have reduced the cost to 
l-300th part of that by pack-horses, and to l-37th part of 
the cost of wooden tramroads. 

In order, however, more fully to estimate the relative 
commercial value of tlie different modes of haulage, as 
practised in these northern coal-fields, it will be necessary 
to include the other elements of expense, such as interest 
of capital, maintenance, and the cost of the different 
descriptions of railway required in each case, and to com- 
pare tlie entire cost of the locomotive system with that of 
fixed engines and inclines, as practised extensively in these 
districts. 

1st. By horses, fixed engines, and inclines intermixed, 
with traffics varying from 80,000 to 160,000 tons per annum, 
including waggons, maintenance and renewals (and with 
interest on cost of line at £1,500 per mile), the total ex- 
pense of leading coals is found to amount to an average 
of 1-ld. per ton per mile. 

This is exclusive of cost of land, or of way leaves paid 
in lieu thereof. 

2nd. By fixed engines and inclines, without horse power, 
this expense, including as before, witli a yearly traffio up 
to 400,000 tons, and a distance up to seven miles, the total 
cost amounts to 0-o4d. per ton per mile. 

The particulars of this mode of leading are as follows, 
viz. : — Engines, inclines, and maintenance of way, in all 
0-43d. per ton per mile. Interest and cost of railways and 
plant, 5 per cent, per annum ; rates and contingencies, 
exclusive of land, 0-lld. per ton per mile; making, as 
above, 0-54d. per ton per mile. By locomotives, and on 
railways of improved construction, including, as before, 
this cost with loads of about 126 tons, and with gradients 
up to 1 in 100, amounts on an average of railways to 
0'44d. per ton per mile, as under, viz. : — The cost of 
maintaining and working a heavy locomotive engine, 
including repairs, coke, water, stores, wages, &c., 
amounts in one year, on an average, to £600; to this 
must be added interest on capital, viz., £2,300 at 5 per 
cent., £115, making the gross cost of an engine per 
annum £715, or say £720 per annum. 

But to maintain three engines in working order on a rail- 
way, four must be kept, and this reduces the available 
number of working days to 234 throughout the year, 
costing 6ls. for every day an engine works on the line, 
and travelling 35 payable miles with a load of about 120 
to 1.S0 tons, gives the locomotive power in conveyance of 
minerals at the rate of about 12 to 15 miles per hour, the 
sum of 0-J7d. per ton per mile. To this must be added 
tlie cost of waggons, and interest thereon, amounting to 
0-125d. per ton per mile ; add interest, maintenance, and 
renewals of way, rates, &o., amounting in all to 0-222d. per 
ton per mile on a load of 800,000 tons ; making the cost 
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of leading by locomotive power, with full employment, 
0-5l7d. per ton per mile. 

Thus it will be seen that the locomotive system, al- 
though capable of carrying a much greater mineral traffic, 
is not on the whole more economical than fixed engines 
and inclines, as now used in tliis district, unless in large 
traffic ; indeed, where the traffic does not exceed 400,000 
tons, and unless the gradients are 1 in 100, or better, the 
fixed engine has the advantage. As the gradients im- 
prove or deteriorate the locomotive gains or loses respec- 
tively, and at a million tons has a superiority. 

The history of the rise and progress of the manufacture 
of locomotive engines especially connects itself with 
Kewcastle-upon-Tyne. The large manufactoriesof Messrs. 
Stephenson and Hawthorn have for many years been, and 
continue to be, of the highest repute. 

In 1825, Messrs. Stephenson turned out the first loco- 
motive on the Stockton and Darlington Railway ; and in 
1829 completed the Uocket. 

It is a remarbalile circumstance that, notwithstanding 
the lapse of 34 years, during which the manufacture of 
locomotives has increased at a rate almost without prece- 
dent in similar matters, yet in the general principles of 
mechanical construction the present most improved loco- 
motive remains very closely analogous to the Rocket. 

The leading features of the Rocket were as follows : — 
Cylinder: diameter, 8in.; stroke, 14 in. ; driving wheels, 
4ft. 8in. ; trailing wheels, 2ft. lOin. ; heating surface, 144 
square feet ; weiglit of engine, 4^ tons ; weight of tender, 
3\ tons ; horse power, 40 ; evaporating power, 18-24 
cubic feet water per hour ; coke, per cubic foot water 
evaporated, ll-Tlbs. ; maximum speed, 29 miles per hour ; 
average speed, 13-8 miles per hour. 

In the largest narrow guage engines now constructed, 
the heating surface has been increased from 144 to 1,620 
squ«re feet, or 12 times that ; the weight of an engine 
from 4J tons to 38 tons ; the horse power from 4o to 
1,300. 

Since the commencement of the manufacture of loco- 
motives, about 2,400 have been turned out by the 
manufacturers of Newcastle, and upwards of 900 of these 
have been sent abroad. 

Taking an average cost of £2,000 from the commence- 
ment to this time, the gross value of the exported loco- 
motives from Newcastle amounts to £1,800,000. Adding 
those manufactured for use in Great Britain and Ireland 
at £1 ,500, would give a furtlier sum of £2,700,000 ; making 
the gross value of the locomotives from Newcastle to 
amount in all since the commencement of the manufacture 
to £4,500,000. Of the £4,600,000, nearly one-half is 
represented by material purchased by the manufacturers 
in various stages of completion ; thus work to the value 
of upwards of ^2,000,000 has been furnished by the 
manufacturers of Newcastle to the other branches of in- 
dustry connected with their trade. 



FINE ARTS APPLIED TO INDUSTRY. 

In the Palais de I'lndustrie, in the Ohamps Elys^es, 
Paris, an Exhibition of the Fine Arts applied to industry 
has lately been opened. This remarkable Exhibition has 
been organised by a committee of private individuals, 
eminent in their industries, presided over by the Baron 
Taylor, member of the Institute, and Commander of the 
Legion of Honour, and is held in connection with La 
SocieU des Invcnieurs et des Artistes IndustrieU, and autho- 
rised by the Minister of State. The Exhibition is open 
every day, on payment of twenty-flve centimes (2Jd.) on 
Sundays, of one franc on Saturdays, of lialf a franc on all 
other days ; any surplus to be handed over to the Society 
des Inventeurs- The Committee, in their preface to the 
catalogue, call attention to the speech of the Emperor, 
made last January, on the occasion of the distribu- 
tion of the medals awarded at the Exhibition of 1862. 
The Emperor said, " Individual exertion, working with 



unflagging energy, renders it unnecessary for Qovemment 
to be the sole promoter of the vital forces of a nation. 

Tilt* *(*** 

Call into action the individual energy of each for all 
that is beautiful and useful. Such is your task." These 
pregnant words of the " crowned thinker," addressed to 
the ilite of French workmen, say the Committee, have not 
been slow in bearing fruit, for without their influence the 
Committee feel assured that such a response to their appeal 
could not have been attained as the present exhibition 
shows, from so many men holding the first rank in Art 
Industries, as well as from artists of European reputation. 
The exhibition, as the offspring of individual enterprise, is 
itself a novelty in France, and a grand success. In it are 
shown for the first time, say the Committee, side by side, 
the vigorous productions of mature age and the attempts 
of youth, it may almost be said of infancy. As a prepara- 
tion for the future, the organisers of the exhibition have 
invited the Schools of Design of Paris and the Departments 
to join in the Exhibition, and the Empress, to encourage 
the idea, has placed at the disposal of the jury, on the 
part of the Prince Imperial, five gold medals, as prizes 
for the students in these schools. Nearly fifty schools 
exhibit the work of their students. The building placed 
at the disposition of the Committee by the government 
afli'ords ample space for a large number of exhibitors, who 
have taken advantage of the opportunity, and the Com- 
mittee feel that such displays as these cannot fail to 
educate the public, the artist, and the workman, to ap- 
preciate the combinations of artistic genius and labour, 
and will thus lead on to a gradually improving future. 
The classification of the works shown is as follows : — 

1 . Architecture : — Plans, designs, materials formed by 
art and industry. 

2. Statuary. Sculpture: — Marble, terra cotta, wax, 
alabaster, original bronzes, granite, porphyry, &o. Re- 
duced figures modelled in plaster, after ancient and modern 
masters. 

3. Ornamental Sculpture : — Mouldings, decorations for 
art industries. 

4. Painting and drawing applied to decoration and art 
industries. 

5. Paper hanging, embossed leather, <Sjc. 

6. Carpets, tapestry, and upholsterers' work. 

7. Furniture of artistic character in various woods, 
carved or gilt, marquetry, mosaic, bronzes, lacquer ware, 
and new applications of iron. 

8. Bronzes of artistic character for furniture, and for 
lamps. Imitation bronzed zinc; gilding on zinc. Artistic 
works in lead and copper. Artistic castings in iron. 
Artistic locksmiths' work. 

9. Goldsmiths' work, jewellery, and works in silver 
gilt. 

10. Painting on porcelain ; enamels. 

11. Ceramic : — Porcelain, china ornaments, &c. 

12. Glass, mirrors, and windows. 

13. Blinds ; artificial flowers. 

14. Church furniture and decorations. 

15. Woven fabrics of every kind, for furniture, decora- 
tion, and domestic use, clothing, and the toilet, deriving 
their value from beauty of design and colour. 

16. Fire arms, side arms, and cutlery. 

17. Musical instruments. 

18. Various industries, small pieces of furniture, shelv- 
ing. Articles ds Paris, dolls, &c. 

19. Scientific industries : — Clocks, mechanical, optical, 
and geographical instruments, &c. Specimens of natural 
history. 

20. Engraving on metals ; ancient and modem methods. 
Letter engraving. Engraving on wood, lithography, 
chromo-lithography, autography, and heliographic en- 
graving. 

21. Photography. 

22. Books and publications relating to the Fine Arts, 
their history and teaching by means of public buildings ; 
archseology, furniture, decoration, &c. 
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PRINTING FOR THE BLIND. 

The blind, of necessity, read by the touch. The 
method of printing in raised letters originated, as stated, 
with Valentin Haily, in Paris, in 1784. Since then 
vavious kinds of embossed letters and characters have been 
adopted. The alphabetical systems are known as tlie 
Roman capitals, as in tlie books printed in the Glasgow 
and Pennsylvania institutions ; the combined capital and 
lower case, as in books from the Bristol, Paris, and some 
of the German institutions ; and the angular lower case, 
of the Massachusetts institution. 

The arbitrary systems are known as Braille's in France ; 
Carton's in Belgium; Lucas's, Frerfc's, and Moore's in 
England. Both systems have their peculiar advantages. 
While some institutions adopt the ^principle that the 
alphabets and all tangible apparatus should conform as 
nearly as possible to those universally in use by tlie seeing, 
it must be conceded that the simple arbitrary characters of 
Braille, Lucas, and others, are more readily learned by the 
adult blind and those whose touch has become less sensi- 
tive by work. 

Books for the blind are quite limited in number and dear. 
Of the principal works of this character may be named — 
the wliole Bible, printed at the Glasgow Asylum, iu 19 
volumes, quarto, £'J lOs. ; the whole Bible, in 8 large vols., 
price £4; a cyclopicdia, 8 large volumes (untinishcd) ; 
Milton's Poetical Works, 2 volumes ; Paley's Evidences, 
1 volume ; Combe on the Constitution of Man, 1 volume; 
Philo.sophy of Natural History, 1 volume ; Uudiments of 
Natural Philosophy, 1 volume ; Lardner's Universal His- 
tory, 3 volumes; Common Prayer, 1 volume ; Pope's and 
Diderot's Essiiys, 1 volume, and other works from the 
Boston Institution. A dictionary of the English language, 
3 large volinnes ; Select Library, 5 volumes ; Church 
Music, 3 volumes ; Student's Magazine, 6 volumes, and 
other works from the Philadelphia Institution. History 
of the United States, 3 volumes, and several other works 
from the Virginia Institution. These and some volumes 
of moderate extent from the Bristol and London presses 
are all in the alphabetical type. The New Testament, 
and portions of it and part of the Old, have been printed 
and duplicated several times in the threearbitrary 
characters of Lucas, Frore, and Moore, used in Kngland. 

Wiiile these various arbitrary systems do credit to the 
ingenuity of the inventors, two of whom are blind, it is 
unfortunate, considering the paucity of embossed books, 
that the ettbrts of the friends of tlie blind have not been 
concentrated upon some one or two kinds of print. 

The great object of all institutions for the education of 
the blind is to remove the disabilities under which tliey 
labour, as far as possible, by substituting the sense of 
touch for the lost sight; by a correct system of moral, 
mental, and physical training, and by giving them a 
knowledge of music or some useful mechanical art to pre- 
pare tlieni for the active duties and enjoyments of life. 
Without deciding how their mental and physical condi- 
tion will compare with the general standard, it is demon- 
strated tliat they have capacities for receiving a good 
education in tlie various departments of useful knowledge, 
and of becoming clinrch organists and piano instructors. 
The largest number become practical workmen in several 
branches of phiin handicraft. While the cultivation of 
music is to them a source of the greatest delight, and is 
almost universally taught to the younger blind as atibrd- 
ing a benevolent compensation for the loss of all that is 
beautiful in n.ature, the exercise of the industrial powers 
supplies to the mass of the blind the great necetsity of 
their condition. Occupation of mind and body in all 
these respects gives to the blind in the public institntions 
that tone of cheerfulness which is considered so remark- 
able in their condition. 

But the great result is the preparation of the blind for 
self-support when they return to become members of the 
community. It is for this end that private bounty and 
legislative aid have been so generously granted in the 
United States. While the young blind are admitted for 



a term of years to receive an education in the school and 
music departments, in connection with handicraft, adults 
at all ages un<ler 50 are received in some of the institu^ 
tions for a period of one or two years to acquire a simple 
trade, when they go on their way rejoicing in their ability 
to support themselves, or at least to remove the necessity 
of an entire and hopeless dependence on their friends or 
the public. 

In Europe thousands of blind persons are paupers in the 
poor houses or burdens upon friends, who would be abl^, 
if instructed in simple trades, to earn a large part of their 
support. Many adult blind in the United States are in 
tlie s,imc dependent condition. This number is being 
partially provided for by those institutions which receive 
adults. 

The employment of the graduate blind by existing in.. 
stitutions is a subject of interest in the United States as in 
Europe. It is certain that many worthy and industrious 
blind persons fail to support themselves fully. How fa» 
and in what way they may be aided by existing institu- 
tions or by others organised for their welfare is an im- 
portant question, claiming and receiving serious attention 
by those prepared to judge practically upon the subject. 



CASTOR-OIL. 

The castor-oil plant has been known from the remotest 
ages. Caillard found the seeds of it in some Egyptian 
sarcophagi, supposed to have been at least 4,000 years old. 
Some people imagine it is the same plant that is called 
the ffourd in Scripture. It was called aporane by the 
Greeks, and rictnus by the Romans. it is a native 
of India, where it sometimes grows to a consider- 
able size, and lives several years. When cultivated in 
Great Britain, it is an annual, seldom exceeding three or 
four feet. There api)ears to be several varieties of the 
ricinus, the officinal or the Ricinus communis, or Palma 
Ghrisli. 

Tlie seeds are oval, somewhat compressed, about four 
lines long, three lines broad, and a line and a half thick ; 
externally they are pale grey, but marbled with yellowish 
brown sjxits and stripes. 

The oil may be obtained from the seeds by expression, 
by boiling with water, or by the agency of alcohol. Nearly 
all that is consumed in England is obtained by expression. 

In America the seeds cleansed from the dust and frag- 
ments of the capsules are aduntted to a gentle heat, not 
greater than can be borne by the hand, which is intended 
to render the oil more liquid, and theretbre more easily 
expressed. The wliitisli oily liquid thus obtained is boiled 
with a large quantity of water, and the impurities skimmed 
off as they rise to the surface. The water dissolves the 
mucilage and starch, and tlie albumen is coagulated by 
the beat, forming a layer between ttie oil and water. The 
clear oil is now removed, and boiled with a very small 
quantity of water, until aqueous vapour ceases to rise, and 
a small" portion of the oil taken out in a phial remains 
perfectly tiaiisparent when cold. The efl'ect of this opera- 
tion is to clarify the oil, and to get rid of the volatile acid 
matter. Great care is necessary not to carry the heat too 
far, as the oil would thus acquire a brownish colour and 
acid taste. 

In the West Indies the oil is obtained by decoction, but 
none of it appears in commerce in this country. 

In Calcutta it is thus prepared : — The fruit is shelled 
by women ; tlie seeds are crushed between rollere, then 
placed in hempen cloths, and pressed in the ordinary screw 
or hydraulic press. The oil thus obtained is afterwards 
heated with water in a tin boiler until the water boils, by 
wliieh means the mucilage and albumen are separated. 
The oil is then strained through flannel and put into 
canisters. 

Two principal kinds of castor seeds are known, the large 
and the small nut ; the latter yields the most oil. The 
best East Indian castor-oil is sold in London as " cold 
drawn." 
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In some parts of Europe castor-oil has been extracted 
from the seeds by alcohol, but the process is more expen- 
sive, and yields an inferior article. 

Castor oil is a viscid oil, generally of a pale yellow 
colour, a nauseous smell and taste. Us specific gravity, 
according to Sausaare, is 0-969 at 53° Fah. Tlie acid taste 
which it sometimes possesses may be removed from it by 
magnesia (Gerhardt.J At about 6° F. it forms a yellow, 
solid, transparent mass. By exposure to the air, it becomes 
rancid, thick, and at last dries up, forming a transparent 
varnish. It dissolves easily in its own volume of absolute 
alcohol ; castor oil and alcohol exercise a mutual solvent 
power on each other. It is also soluble in etlier. 

There are chiefly three sorts of castor oil found in the 
London market ; viz., the oil expressed in London from 
imported seeds. East Indian oil, and the American or 
United States castor oil. Castor oil is imported in 
casks, barrels, hogsheads, and dappers. It is purified 
by decantation and filtration, and bleached by exposure 
to sunlight. 

It is not quite decided how many kinds of fats castor 
oil contains ; according to Gerhardt several, but SaahuuUer 
says only two. It is, however, principally composed of 
ricinobeine, with perhaps a little stearine and palmatine, 
and an acid resin. Its ultimate composition is shown by 
the following analysis : — 

Carbon 74-00 74-18 74-35 

Hydrogen 10-29 11-03 11-35 

Oxygen 15-71 14-79 14-30 



100-00 
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100 00 



When castor-oil is heated in a retort to 500° F., an 
oleaginous liquid distils over, without the liberation of 
much gaseous matter ; about the third part of tlie oil 
thus passes over. If after tliis it is further heated it froths 
up, but if the distillation is stopped before it begins to 
frotli up, there remains in the retort a substance insoluble 
in water, alooliol, ether, the fatty and essential oils ; this 
is treated with ether to remove any undecomposed castor- 
oil, then dissolved in potash ; the soap thus formed yields 
a fatty acid, viscid at ordinary temperatures, very soluble 
in absolute alcohol, but little soluble in weak spiiit. The 
volatile products of the distillation contained ananthole, 
ananthylic acid, some acrobeine and solid fatty acids. 

Hyponitrio acid solidifies castor-oil, and nitric acid 
when boiled with it converts it into ananthylic and suberic 
acids. 

Castor-oil is said to be adulterated sometimes with 
croton oil to increase its activity ; this is a dangerous so- 
phistication. It is also mixed with some cheap fixed oils. 
The latter adulteration has been said to be detected by the 
solubility of castor-oil in alcohol, but unfortunately castor- 
oil may contain as much as 33 per cent, of another fixed 
oil, and yet be soluble in its own volume of alcohol, 
this oil possessing the property of rendering other oils 
soluble in spirit. 



AMERICAN FIRE ARMS. 

The Superintendent of the U.S. Census, in his pre- 
liminary report, states : — Our improved fire-arms, 
especially rifles and pistols, have obtained a reputation 
not alone in Europe, but in Afi-ica, Asia, and the islands 
of the sea; tlie travellers find that new revolvers of 
American invention and manufacture exert a salutary in- 
fluence on the Bedouin and the robber. 

Tlie machinery for making the various parts of rifles 
and other fire-arms, which, in its automatic exercise, 
seems almost endowed with reasoning faculties, owes its 
origin to the inventive genius of New England. Tlie 
Enfield rifle was transplanted to England by a son of 
Vermont, under whose superintendence the arms were 
made. And even the Armstrong gun, which obtained 
for its reputed inventor the honour of knighthood, was 
invented in this country, for a model was submitted, and 



the principle demonstrated, to scientific gentlemen at 
Harvard College, anterior to its appearance in Great 
Britain. 

In the year preceding June 1, 1860, a year devoted to 
peaceful pursuits, the manufacture of fire-arms was 
limited, and yet two establishments in a single city of 
Connecticut produced to the value of over one million of 
dollars. Had the national inventory been taken two years 
later, the magnitude of this, and kindred branches of 
manufacture stimulated by the necessities of the country, 
would have excited astonisliment. 

The first rifles made by machinery to use the Minie 
ball, or its equivalent, were made at Hartford, Connecti- 
cut, and Windsor, Vermont, for the English Govern- 
ment. The machinery and tools for the armoury at En- 
field (England), were made at Windsor, Vermont ; Hart- 
ford, Connecticut; and Chicopee, Massachusetts. Robbins 
and Lawrence did most of the work on such machinery 
and tools, and James T. Ames, agent to the Chicopee 
works, got out the stocking machinery and some other 
parts. 



ASSOCIATION FOR THE PREVENTION OF 
STEAM BOILER EXPLOSIONS, MANCHESTER. 

The report for July says, that during the month 
there have been examined 324 engines and 450 
boilers. Of the latter, 17 have been examined 
specially, 11 internally, 55 thoroughly, and 367 ex- 
ternally ; in addition to which 3 of these boilers have 
been tested by hydraulic pressure. The following defects 
have been found in the boilers examined : — Fracture, 8 (2 
dangerous) ; corrosion, 16 ; safety-valves out of order, 9, 
(2 dangerous) ; water gauges ditto, 21 ; pressure gauges 
ditto, 8 ; blow-out apparatus ditto, 37 ; fusible plugs 
ditto, 2 ; furnaces cut of shape, 4 ; over pressure, 1 (dan- 
gerous) ; deficiency of water, 1 (dangerous) ; blistered 
plates, 3; Total UO (6 dangerous). Boilers without 
glass water gauges, 2 ; without blow-out taps, 38 ; with- 
out back pressure valves, 41. The number of thorough 
examinations of boilers is steadily increasing. 

One explosion during the month, of a very fatal 
character, by which ten peisons were killed and four 
others injured, occurred to an ordinary mill boiler of the 
two-flue " Lancashire " class. This boiler was not under 
the inspection of the Association. 

The dimensions were as follows : — Length 30 feet, dia- 
meter of the shell nearly 7 feet 6 inches, and that of the 
furnace tubes — which were parallel throughout, and not 
strengthened by any hoops or flanges — 2 feet 8 inches ; 
the thickness of the plates in the shell and tubes, seven- 
sixteenths, in the flat end plates half an inch, each of 
them being strengthened with three gusset stays, secured 
with double angle irons. 

The longitudinal seams in the shell were not laid in 
line, but disposed so as to break joint. The age of the 
boiler was about two years. It had not been tested by 
hydraulic pressure. 

The boiler had been fitted with a single lever safety- 
valve, the valve being enclosed in a box bonnetted over, 
from which the waste steam escaped through a discharged 
pipe, carried through the wall of the boiler house. It 
had also been fitted with a glass water gauge — a feed- 
check and back-pressure valve combined, fixed to the 
front end plate, a little below water level — a blow out or 
mud tap, and a steam pressure gauge, of the dial class ; 
but the boiler had no tap for fixing an indicator, so as to 
check the accuracy of the gauge, and ascertain the actual 
working pressure with the steam up. 

The boiler was rent into so many fragments by the ex- 
plosion, that it was completely destroyed, while consider- 
able damage was also done to the surrounding property. 
Both the furnace tubes were torn away from the end 
plates, as well as separated into two pieces, dividing at one 
of the transverse seams in the middle of their length. 
Three of these lengths, weighing upwards of a ton each, 
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wore blown over a row of cottages, one alighting on the 
first floor of a dwelling beyond, having broken the roof 
in its fall, the other two lengths falling at intermediate 
distances between these two rows of buildings ; while the 
fourth flew in a direction nearly at right angles with the 
others, and also fell upon a cottage, carrying in the roof. 
The safety-valve weight, which was a ball of about 8 inches 
diameter, was shot upwards, and, on its fall, broke through 
the roof of a third cottage. The shell of the boiler had 
been torn up into so many small pieces that it was diffi- 
cult to trace the course of the rents, and to determine 
where they had first commenced ; but it may be remarked, 
that one of them ran through the manhole, which was 
not strengthened as it should have been by a substantial 
mouth-piece. 

The evidence given at the inquest, as well as the ex- 
amination of the furnace-crowns, forbids the conclusion 
that the explosion was caused by a deficiency of water ; 
while, further, the fact that the shell which should have 
been stronger than the tubes, rent into a number of small 
pieces while the tubes did not collapse, shows that the 
explosion was not due to excessive pressure, but to the 
defective quality of the plates of which the boiler, on 
examination, was found to have been made. 

In conclusion, attention is specially called to the follow- 
ing points : — 

The contradictory nature of the evidence too frequently 
admitted at coroners' inquests as to the cause of boiler 
explosions. 

The short-sighted economy of purchasing low-priced 
boilers, erroneously termed " cheap," which leaves the 
maker no alternative but to use plates of an inferior 
quality, a practice not only detrimental to the interests of 
the steam user, but also unfair to the honest boiler maker. 
The importance of having all boilers thoroughly tested 
with hydraulic pressure ; this had never been done with 
the boiler under consideration ; had the test been applied, 
there can be little doubt that the inferior quality of the 
plates would have been detected, and the explosion 
prevented. 

The August report says, that during the month there 
have been examined 313 engines and 401 boilers. Of 
the latter, G have been examined specially, 9 internally, 
45 thoroughly, and 341 externally, in addition to which 2 
of these boilers have been tested by hydraulic pressure. 
The following defects have been found in the boilers ex- 
amined : — Fracture 5 (1 dangerous) ; corrosion, 14 ; safety- 
valves out of order, 7 ; water-gauges ditto, ( 1 dangerous) ; 
pressure gauges ditto, 15 ; feed apparatus ditto, 2 ; blow- 
out apparatus ditto, 27 ; fusible plugs ditto, 1 ; furnaces 
out of shape, 4 ( 1 dangerous) ; over-pressure, 3 ; deficiency 
of water, 1 (dangerous). Total, 88 (4 dangerous). Boilers 
without glass water gauges, 3 ; without blow-out apparatus, 
16 ; without back pressure valves, 25. 

Nine explosions have occurred during the month, 
from which five persons have been killed and three others 
injured. Not one of the boilers in question was under the 
inspection of the Association. In one ease the boiler had 
been repaired with bolted pitches. These, when necessary, 
should always be riveted on, as no reliance can be placed 
upon those merely bolted. At the time of the explosion 
there were three of these patches on the boiler, within 12 
inches of one another. The surrounding plate at length 
became so eaten away by continual leakage, that it was 
reduced in places to one-eightli of an inch in thickness, 
and in others to that of a sheet of brown paper, from 
which rupture ensued underneath the boiler, at the back 
end, immediately over the midfeather ; the midfeather, 
no doubt, accelerating the corrosion, by ponding the water, 
and holding it in contact witli the plate, at the same time 
that it concealed the full extent of tlio injury. Compatent 
inspection could not have failed to detect the dangerous 
condition of tlie boiler. 

Considerable irregularity is met wiili in tlio manner in 
which many of the boilers under inspection are set. Tlie 
external brickwork flues of some are so contracted as to be 



altogether inaccessible, so that no examination of the 
plates can be made ; of others, the side flues are of very 
unequal area, thus unfairly diverting the draught; of 
others, again, they are carried dangerously high, being 
considerably above the low water level ; while in some 
cases longitudinal seams of rivets run right along the 
bearing surface of the brickwork seating, which not only 
accelerates corrosion of the plates, should leakage take 
place, but at the same time time conceals the injuiy, 
so that it frequently goes on to a dangerous extent 
undetected. 



« 

THE WHITWORTH RIFLE. 

Sib, — It may be interesting to some of your readers to 
know that a wheel-lock gun, with the true Whitworth 
bore, bearing the undoubted date of 1636, may be seen at 
Mr. Soper's, a gunmaker of Reading. 

It is evidently a single-handed gun, the butt being sup- 
ported upon a projection or indentation of the bi^eastplate 
or cuirass of the armour of that period. The stock ia 
ebony, inlaid with gold, an elegant and expensive piece of 
workmanship, and the weapon has been in Mr. Soper's 
family time out of mind. I am, &o., 

HENRY W. REVELEY. 

Reading, October 21st. 



Iproaeinnp at Institutians. 

♦ 

Hull Youno People's Chkistian and Literary 
Institute. — Tlie report for last year congratulates the 
members that the income from subscriptions has exceeded 
that of any former year. The entire receipts from all 
sources have been considerably in excess of the general 
expenditure, and the Committee have been enabled to 
pay oil' about £40 of the debts of preceding years. There is 
still, however, a large sum which was owing when the 
Committee came into office, and which it is hoped the 
Institute will be enabled gradually to liquidate. The 
financial arrangements of the year have been conducted 
by a sub-committee, and it is recommended as a perma- 
nent regulation that this department be carried on by a 
similar committee, acting in conjunction with the officers. 
In order further to facilitate the business of this arrange- 
ment, tlie payment of half-yearly or yearly subscriptions 
is earnestly urged by the committes for adoption by the 
members, trusting that by a little effort and forethought the 
younger members will not experience any difficulty in the 
proposed change. The number of members is 1,250, viz. ; 
— Honorary members, 310 ; ordinary members, 600 ; 
ordinary subsoribeis, 280 ; lady subscribers, 60. The 
different departments of the Institute are mostly in a very 
satisfactory state. The library contains 800 volumes, 150 
of which have been added during the year. The special 
lecture arranged for by the Committee produced a nett 
receipt of £12, increasing the library to the extent of 100 
volumes. The books circulate very largely, the issues 
having exceeded those of previous years. It is in con- 
templation to make still further efforts to provide the In- 
stitute with a library suitable to its wants. The Discus- 
sion Class has not — except during discussions of more than 
ordinary interest— been attended by large numbers. The 
Elocution and Reading Class, conducted upon the self- 
help and mutual improvement principles, has been of 
great benefit to its members. The Latin, German, 
French, and Phonetic Classes, are in full vigour under 
tlieir respective teachers. Tlie Bible Class has proved of 
high value to many of those who attend, holding on its 
oven way, without any special characteristic. Attention 
is diiccled to the weekly Journal of the Society of Arts, 
containing, as it does, papers of great value, and much in- 
formation of a scientific character. The annual excursion 
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of the Institute took place in July, when by the kindness 
of the Duke of Newcastle, Clumber House and grounds 
were thrown open to the ini^nibers and friends. The 
excursion, besides being highly gratifying to all wlio 
accompanied it, was a source of pecuniary profit to the 
Institute. Tlie Institute Cricket Club, formed for the 
exclusive use of the meml>ers, and under the manage- 
ment of a separate Committee, was vigorously carried on 
during the summer, and proved no inconsificrable adjunct 
to the Institute. 

LocKwooD JVIeciiamos' Institution. — The eighteenth 
annual report for last year says that the state of affairs is 
unsatisfactory and discouraging. The nunibei" of members, 
the attendance in the classes, and the contributions are 
all considerably less than those of previous years ; and 
this nmst continue to be the case until a new building be 
erected, which shall offer more inviting and comfortable 
accommodation to the young people of the district. The 
Committee still entertain the hope of being able to erect 
a new hall, suitable in all respects for the purposes 
of a Mechanics' Institution, and they rely upon the 
generous liberality of the large mill-owners and other 
employers of labour being exercised in furtherance of so de- 
sirable an object. The number of members at the end of the 
year was — males, 93 ; females, 26 ; total, 119. There are 
eight classes for males, taught by seven paid and two volun- 
tary teachers, besides four classes for females, taught by 
three paid teachers, and one voluntary teaciier. The number 
of books in the library is 576, and the issues during the 
past year have been 854 volumes. Special subscriptions, 
to the amount of £26 4s., have been collected by the Rev. 
T. B. Bensted, M.A., and Mr. Nathaniel Berry, and thus 
the Institution has been relieved from its somewhat em- 
barrassed financial position. The expenditure has been 
£119 198. lOJd., and there is a small balance due to the 
treasurer. 



PATENT LAW AMENDMENT ACT. 



1726. 



APPLIOATIONS FOR PATENTS AND PROTECTION ALLOWED. 

[From Gazette, October 16(A, 1863,] 
Bated loth July, 1863. 
T. Leg^, Northampton- square, and K. Griffith, Exmouth- 
street — Imp. in the construction of sewing machines. 

Dated 2Bth July, 1863. 
R. Dawson, 16, Craven-street, Strand— An improved method 
of annihilating or extinguishing fii-ea. 

Dated idth September, 1863. 
L. F. Chezand, 3, Rue dee Capucins St. Jacques, and H. J. 
Christen, 6, Rue Neuve d'Orleans, Paris— Imp. in printing 
postage stamps, bankers' bills, shares, and other similardocu- 
ments, and in machinery employed therein. 

Dated 22nd September, 1863. 
G. M. de Bayelt. 16, Stamford-street, and J. E. Tigoulete, 
22, Pitt-street, Fitzroj-square— An improved method of com- 
pounding by agglomeration artificial fuel. 

Dated 30th September^ 1863. 

H. E. Skinner, Shadwell— A new kind of conical packing for 
taps. 

Dated Ist October, 1863. 

F. Reid, Liverpool— Collecting or saving the spirit or alcohol 
generated by spontaneous fermentation in raw sugar, con- 
crete, melado, and molasses, and thrown off during the pro- 
cess of boiling or refining. 

"W. E. Newton, 66, Chancery-lane — Improved apparatus for 
cleaning rice and other grain. (A com.) 

P. J^eslic, M.D., M.R.C.S., 8, Windsor- terrace, Eastbourne, 
Sussex — Imp. in preserving the bottoms of ships or vessels 
and other surfaces from the prejudicial effects of marine ani- 
mals and vegetables. 

Dated 2nd October, 1863. 

2413. J. E. F. Ludclte, 2, Stonefield-street, Islington, and M. Fisher, 
28, Rue Taitbout, Paris— Imp. in obtaining motive power. 

2415. J. Tees, Glasgow— Imp. in packing for stuliing boxes and pistons. 

2417. W. K, Gcdge, 11, Wellington-street, Strand— An improved 
pen holder and feeder. ( A com. ) 

2(19. W. A. Torrey, 1", Water-street, Liverpool— Imp. in lubri- 
cating the axles of railway carriages. (A com.) 

2421. G. Shepherd and W. T. Shepherd, Great Grimsby, Liucoln- 
shire— Imp. in restoring the crystals of lump or refined sugar 
whii h has been divided by saws, and in apparatus employed 
for this purpose. 



2407. 
2409. 



Dated 3rd October, 1863. 

2423. J. Schofield, J. Kirk, and W. Spivey, Hudderefield— Imp. in 
looms for weaving. 

2425, E. B. Wilson, 10, Strand— Imp. in the manufacture of iron and 
otiier metals and in the apparatus employed therein, parts of 
which arc applicable for other purposes where high, tempe- 
ratures are employed, and also for ventilation. 

2427. E, Pratt, Xottingham — Imp. in finishing woollen fabrics made 
on twist lace machinery. 

Dated 5th October, 1863. 

2429. W. Hoehl, C. Brakell, and W. Gunthcr, Oldham-Imp. in ro- 
tary engines worked by steam, water, or other motive power. 

2431. J. M, Stanley and J. Stanley, Sheffield — Imp. in propelling. 

2433. J. W. Guilmette, Manchester — An improved substitute for 
whiting, pipe clay, and other analogous substances to be em* 
plcyed to produce a white coating or surface. 

2435. G. H. Ellis, Wellington-road, Bromley, Middlesex— Imp. in, 
and application of, apparatus for aiding the combustion of fuel. 

2437. T. Ivory, Edinburj^li — Imp. in steam engines and in furnaces 
and boilers for the same. 

2439. R. Pepper, Saville-street, Sheffield — An improved machine for 
pressing or crushing spent hops. 

Dated 6th October, 1863. 
2441. S. Mathews, Birmingham— Imp. in breech-loading fire-arms. 
2445. W. Batchelour, Finsbury-pavement — An improved apparatus 

for moulding and modelling palates, teeth, and gums for 

dental purposes. 
2447. A. Johnston, Comely-bank, near Edinburgh — Imp. on railwiiy 

carriages. 

Dated 1th October, 1863. 
2451. J. Caddick, Birmingham — Imp. in the manufacttu-e of runnM^, 

runner notches, and top notches for umbrellas and parasols. 
2453. C. P. Button, 27, Leadenhall-street — Imp. in lamps, especially 

applicable to the burning of hydro-carbons. (A com. ) 
2455. C. P. Button, 27, Leadenhall-street— Imp. in harrows. (A 

com.) 
2457. A. Rigg, jun., George-street, Chester— Imp. in apparatus for 

propelling vessels. 
2459. J. Gibson, Ryhope Colliery, Sunderland— Imp. in cast iroa pit 

tubing. 
2461. J. H. Johnson, 47, Lincoln's- inn-fields— Imp. in the permanent 

way of railways. ( A com . ) 





PATENTS Sealed. 




iFrom Oautte, October 16/ft, 1863.] 




leth October. 


1030. 8. Harrison. 


978 


P. G. Kowell and H. Holt. 


1038. C. Beyer. 


985 


A. Ford and R. Eieg. 


1039. I. Dimock. 


986 


H. Rafter. 


1089. W. Clark. 


988 


E. L. Simpson. 


1105. S. J. Bartlett. 


990 


M. Runkel. 


1111. J. M. Johnson, E. Johnson 


991. 


J. W. Nottingham. 


C. Johnson, and L. Bert 


992. 


H. Yeadon, E. Yeadon, S. 


ling. 




Yeadon, and J. Yeadon. 


1113. G. Haseltinc. 


996. 


W. Campion and G.Wilson. 


1123. J. H. Knott. 


99?. 


W. Ryan and W. Daniel. 


1126. S. B. Cochran. 


999. 


T. Settle. 


1147. J. B. P. A. Thierry. 


1005. 


J. Lee and E. Dawson. 


1288. W. E. Newton. 


1012. 


T. Richardson and J. C. 


1289. W. E. Newton. 




Stevenson. 


1327. W. E. Newton. 


1014. 


J. Cavanah. 


1369. A. V. Newton. 


lOlS. 


J. B. Daines. 


1420. J. G. Jones and R. Ridley 


1016. 


W. N.Wilson & J. G. Grey. 


1650. F. Ilansome. 


1023. 


J. Thompson. 


1807. F. J. Mavor. 


1024. 


J. Thompson. 


2059. T. Howard. 


1028. 


C. Pooley. 


2061. G. T. Bousfleld. 


Patents o» which the Btaui 


DOTT or £60 HAS BEEN PAID. 




IFrom Gazette, 


ctober 20th, 1863.J 




\2th October. 


15« October. 


2491. 


M. Strang. 


2525. W. Henderson & J. Down. 


2496. 


R. A. Brooman. 


2528. W. Clarke and S. Butler. 


2497. 


M. Deaifin. 


low October. 




izih October. 


2538. T. J. Marshall. 


2051. 


W. T. Vose. 


2547. J. Jlacintosh. 




14(71 October. 


17(/i October. 


2.';03. 


G. Davics. 


2552. J. 'I hompson, E.G. Fitton, 


2510. 


A. McDougall. 


and F. A. Fitton. 


2514. 


1". R. Smith. 


2553. J. Jack and D. Rollo. 


2544. 


A. V. Newton. 


2555. C. lloare. 


^054. 


W. E, Newton. 


2553. J. Burch. 


2676. 


C. Harratt. 


2501. W. Janiicson,W. Robinson, 
and C. Rowbottom. 


Patents on >vn;ou the Stamp 


DuTr OF £100 UAS BEEX TAID. 




IFrom Gmetle, 


Ctober mlh, 1S63.3 




12rt October. 


16rt October. 


2U4. 


G. Collier. 


2413. L. J. r. do Miriaionde. 




14//1 October. 


17//i October. 


2402. 


H. Deacon. 


2419. E. Tombs. 


2494. 


L. A. Dcsachy. 





